Purpose of review The Shared Decision Making (SDM) model, a collaborative decision making process between the physician and patient to make an informed clinical decision that enhances the chance of treatment success as defined by each patient's preferences and values, has become a new and promising tool in the healthcare process; however, minimal data exists on its application in the orthopedic surgical specialty. Increasing evidence has demonstrated that this once novel idea can be implemented successfully in the orthopedic setting to improve patient outcomes. Recent findings SDM can be applied without significant increases in the office length. Patients report that a physician that takes the time to listen to them is among the most important factors in their care. When time was focused on the SDM process, there was a direct correlation between the time spent with a patient and patient satisfaction. Patients exposed to a decision aid prior to surgery gained a greater knowledge from baseline to make a higher quality decision that was consistent with their values. Involving family members preoperatively can help all patients adhere to postoperative regimens. Exposing patients to a decision aid can reduce expensive elective surgeries, in favor of non-operative management. Incorporating patient goals into the decision-making process has increased satisfaction, compliance, and outcomes.
Introduction
Shared Decision Making (SDM) is broadly defined as a collaborative effort between the physician and patient to make an informed clinical decision that enhances the chance of treatment success as defined by each patient's preferences and values, when no "best" treatment options are available [1, 2, 3•, 4, 5] . SDM is a decision-making process that addresses patient-and family-centered care through effective communication and care coordination [1] . As patient knowledge increases through publicly-accessible resources via the internet, patient education materials, advertisements, and public quality-reporting databases, this patient-centered model of decision making has become more prevalent [3•, 6] .
Medical treatment decision-making models are categorized by information exchange, discussion of treatment options, and determination of treatment implementation. Several models exist, and these models can be classified as paternalistic, shared, and informed [2] . In addition, intermediate approaches exist to incorporate elements of several of these models, when a single decision-making model is unattainable [3•] .
In the paternalistic model, decision-making is dictated by the physician. The one-way flow of professional authority is controlled by the physician, where the patient has no input into the final treatment decision. The informed model is another one-way model on the opposite side of the patient-physician relationship spectrum. Decision-making is deliberated and completed by the patient with no input from the physician. In this model, medical information is presented to the patient from the physician. Following the presented treatment alternatives, the patient determines the treatment option independently of the physician [2, 7] .
The shared model is a balance between the paternalistic and informed model. This model ensures the patient and physician share all stages of the decision-making together. The physician educates the patient on various treatment options, and the patient indicates how their preferences and values relate to the options. There is a two-way exchange of information, with a final agreement on the treatment decisions. A key component of the model is the need to develop a strong patient-physician relationship [3•] . Another challenge is to provide adequate quality treatment information for the patient to understand the risks, benefits, and outcomes surrounding various treatment alternatives [2] . SDM aims to correct informational and power asymmetry between physicians and patients by equalizing contributing roles for the patient's well-being to keep treatment decisions patient centered [8] . Informed consent ethically and legally allows the patient the right to SDM prior to any form of treatment [9] . Incorporating patient goals into healthcare decisions has been shown to increase patient satisfaction, compliance, and outcomes [10] [11] [12] . These effects, in turn, drive healthcare providers to be both more receptive to patient preferences and values and more able to practice SDM [11] .
Recent studies have demonstrated the need to employ a shared decision-making approach due to varied patient preferences, knowledge, and decision-making practices and capabilities. Studies evaluating decision making in the orthopedic population have demonstrated that differences in age [13] , gender [14] , ethnicity, socioeconomic status, and social network interactions impact patient knowledge about total joint arthroplasty (TJA) and preferences regarding elective surgery [13, 14] . Minorities and low-socioeconomic status-patients perceive benefits and risks of TJA more negatively than Caucasians or individuals of higher status [15] . A higher education and income are associated with greater knowledge during the decision-making process as well [16•] . In contrast, among patients with similar levels of education, no significant difference in baseline knowledge was reported between Hispanics, Asians, African Americans, and Caucasians [17] . Patients with private insurance were 2.7 times more likely than patients with Medicare to decide on treatment during their initial visit [16•] . Women were less likely to undergo surgery due to concern for inability to perform daily caregiving roles with poor outcomes.
Men appeared to be more willing to consider surgery and undergo the procedure earlier [14] . These differences in patient knowledge, preferences, and decision making may lead to ethnic and social disparities with regards to the treatment options for arthritis, including TJA, highlighting the need for development of a SDM process.
Although patients desire information, studies show that physicians consistently underestimate the amount they wish to receive [18] . Variable levels of patient participation in decision-making still remain, despite knowledge from studies that demonstrate patients' desire to actively participate [3•, 4, 18-22] . For example, patients with trigger finger or carpal tunnel syndrome were assessed to see what decision-making model they preferred compared to physicians. In both studies, patients preferred to make their own decisions for treatment, while physicians preferred the SDM model [23, 24] . A survey of orthopedic physicians conducted by the American Academy of Orthopedic Surgeons reported that patients who have a physician who "listens to patients" and "spends enough time to listen" were very important qualities. However, only 13.3% of patients thought their physician "spent enough time to listen", compared with 71.3% of physicians who thought they "spent enough time to listen" to patients during interactions [25] . Studies of musculoskeletal patients have found a direct correlation between time spent with patients and patient satisfaction, especially when additional time was focused on SDM [26, 27] . Therefore, orthopedic surgeons must be knowledgeable on the concept, practice, and current outcome data of SDM practices to improve care delivery; these studies demonstrate the importance of incorporating patient preferences in decision making. [3•, 12] .
Patients' decision aids are tools to facilitate shared decision-making for patients and physicians when there may be no clear treatment option [3•] . These aids provide information on different treatment options and their associated risks and benefits to help with the decision-making process [5, 28] . They may be used before, during, or after a patient's medical appointment. The patients' decision aids are designed to provide accurate information about the condition, options, outcomes, and probabilities of different treatment strategies, with the goals of helping clarify patients' ability to evaluate the outcomes that matter most to them, and guiding patients in the steps of deliberation and communication to make a choice that matches their values.
Patients' decision aids should not be confused with patient education programs. Patient education programs provide information on treatment that has already been prescribed [29] . Decision aids may bridge the knowledge gap between patients and physicians [30, 31] . The content of these aids may include treatment strategies and outcomes, patient testimonials, and exercises that assist patients in clarifying personal preferences [5, 29, 32, 33] . Experts design each aid specifically based on the medical diagnosis and current efficacious treatment options. Content includes current evidence from national and international guidelines and publications that requires a comprehensive review by the patient to help facilitate the decisionmaking process. The design of decision aids should conform to the International Patient Decision Aid Standards [31] This international collaboration has developed quality criteria for content, development, and evaluation. Multiple studies have assessed the impact of these aids on patient knowledge and the decision making process, outcomes, and clinical work flow [17, 30, 35, 38 •].
In one study, patients suffering from intervertebral disc herniation, spinal stenosis, or spondylolisthesis either watched or did not watch a decision aid video prior to making a treatment decision. Among those that watched the video, treatment preferences shifted more (37.9 vs. 20.8%, p < 0.0001), and a greater certainty was achieved in treatment decisions (26.2 vs. 11.1%, p < 0.0001) compared to the group that did not watch the video [34] . In another study, families reported improvement in knowledge gain, satisfaction, and decisional conflict in children with neuromuscular scoliosis [35] . The use of a decision aid compared with usual education for osteoarthritis patients considering total knee arthroplasty demonstrated that patients exposed to a decision aid had higher decision quality based on knowledge (71 vs. 47%, p < 0.0001), and the decision was more consistent with their values for option outcomes (56.4 vs. 25%, p < 0.001) [36] .
Several studies have examined the impact of shared decision making on the decision-making process and treatment choices. A study involving a video compared knowledge and expectations between African American and Caucasian veterans; both groups thought the video was useful for decision-making. However, expectations for African Americans improved from baseline compared with Caucasian patients. This improvement suggests a potential change of baseline decisional disparities between the two groups. Decision conflict scores also decreased from 39.4 to 25.8 (p = 0.001), and knowledge of total knee arthroplasty efficacy increased from 31 to 77% (p = 0.05) after intervention [37] . Another study involving medically appropriate hip and knee arthroplasty candidates evaluated SDM compared with usual care. The SDM group received a digital videodisk and booklet describing the natural history and treatment alternatives. The group participating in SDM had 58% of patients reach informed consent during the first visit, compared with 33% in the usual care group (p = 0.005). The SDM group reported a higher confidence in knowing what questions to ask their physician (p = 0.034), asked more appropriate questions (p < 0.0001), had a higher satisfaction with the efficiency of visits (p < 0.0001), and a higher overall satisfaction (p < 0.0001) [38•] . Another study found that only 3% of patients with stable ankle fractures preferred treatment with a cast versus a regimen of rest, ice, and use of an ankle brace, emphasizing the importance of patient preferences in treatment decisions [39] .
The optimal format for decision aids for each condition is not known, but to optimize the use of decision aids in practice, their development, and use must be practical and clinically useful. A study involving patients with hip or knee osteoarthritis divided them into two groups, both given a program booklet, and one group also was given a videodisk. Both groups improved knowledge and willingness to participate in the decision-making process. However, the addition of the videodisk did not significantly improve patient acceptance or knowledge when compared to the booklet alone; it only increased medical costs [31] . In contrast, a similar study involving surgical candidates with low back pain showed the combination resulted in a larger gain from baseline scores and that patients preferred the videodisk [40] . Other studies have suggested patients prefer videodisk formats as well. [37, [41] [42] [43] [44] . Another study compared patients receiving a video decision aid to patients receiving the video decision aid along with health coaching by phone. The addition of health coaching helped more patients make a treatment decision at 2 weeks following the initial visit compared to just the decision aid group (74 vs. 52%, p < 0.01). However, at 6 months, surgical interventions and patient satisfaction ratings were similar between both groups. [45] Use of decision aids prior to meeting with the orthopedic surgeon can save time during the patient-physician encounter by allowing patients to be more knowledgeable prior to discussion and redirecting time to other matters in the outpatient clinic [46] . In addition, reduction of decisional conflict may improve patient participation and satisfaction [41] . A study of 141 decision-making discussions on orthopedic surgeries did not require significantly longer office visits when shared decision making was involved [47] . Information on realistic surgical expectations may also decrease the overuse of surgical treatments [28] . Exposing patients to a decision aid compared with usual care reduced the number of major elective invasive surgeries in favor of more conservative options (RR 0.79; 95% CI 0.68 to 0.93; n = 15) [48] .
There are some significant challenges to the process of incorporating SDM into practice in the orthopedic patient population. Mechanisms and infrastructure for the use of decision aids and SDM in practice need to be developed. Furthermore, patients and physicians need experience and training in the practice of SDM. One study interviewed elderly patients unwilling to undergo TJA and revealed that these patients had difficulty expressing assumptions and expectations for orthopedic surgery, hindering the possibility of using the SDM model in practice [13] . Patients with lower health literacy may be less comfortable having their preferences incorporated into their treatment decisions [49] . Establishing an elderly patient's cognitive function and decisional capacity with dementia is very important for patient consent prior to orthopedic surgery [50•] . Using a capacity-adjusted approach to SDM can assess mental function, awareness, orientation, memory, and attention to preoperative and postoperative instructions and may help obtain true informed consent in this population [50•, 51] . Mentally capable patients undergoing total hip arthroplasty recall only 38% of verbal information and 48% of written information [52] . A similar study in patients with spinal deformity determined a median recall of 45% after a discussion and video, and only 18%, 6 to 8 weeks postoperatively [53] . If cognitive function is impaired, inviting support persons to attend preoperative consultations, providing tailored decision aids and coaching for patients and families, and integrating capacity-adjusted SDM into regular workflow are recommended. Involving family members preoperatively can help all patients adhere to postoperative regimens, because they will most likely be assisting in home patient care [50•] . The use of capacity-sensitive patients' decision aids and cognitive patient assessment prior to the physician visit optimizes limited consultation time for patients with cognitive impairment and can help with these challenges while improving clinical efficiency [50•, 54] .
Conclusion
Patient involvement in clinical decision-making is increasing. There is increasing evidence that the use of decision aids and shared decision making can improve patient knowledge and satisfaction, as well as reducing decision conflict regarding treatment decisions. However, challenges to the successful incorporation of shared decision making into orthopedic practice remain, and further research is needed to determine the optimal physician and patient education, decision aids, and workflow modifications to enhance incorporation of shared decision making in orthopedic surgery.
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